Background: Bakers face various common health problems at their work which may be aggravated when combined with improper awareness of ways of protection. Objective: The current study aimed at determining the most common symptoms encountered by bakers and to compare the peak expiratory flow rates of bakers with a control group. Method: The study included 71 bakers and 120 controls. The participants filled an interview questionnaire containing socio-demographic data as age, marital status, education, occupational background and questions about history of common diseases, body mass index was calculated, and peak expiratory flow rates were measured. Results: The mean expiratory flow rate of bakers was significantly lower than that of the control group. None of the workers reported receiving training to raise their awareness on the types of occupational disorders and methods of prevention. As regard respiratory symptoms, a significant difference was detected between groups regarding chest tightness (P=0.009) and sweating (p=0.03). Multiple logistic regression was done to identify factors associated with abnormal PEFR among bakers. After adjustment of relevant factors (age, BMI, job duration, working hours and workplace characteristics), it was found that exposure to heat in workplace was the independent factor affecting PEFR. Conclusion: The study concluded that bakery workers had various health problems related to the nature of their work and the work environment needed application of safety standards.
Baker's asthma results from immunological sensitization following allergic reactions to specific occupational airborne allergens. 2 During the previous twenty years, several authors have studied the incidence of occupational asthma among bakers and showed incidence rates ranging from 0.334 to 2.46 cases per 1.000 person-years. 5, 6 The categories of agents implicated include flour that is the main cause of baker's allergy, contaminants of flour as storage mite or moulds and substances which are added during bread making process (α-amylase, baker's yeast, soy lecithin and others). Studies have shown that bakers had significantly lower forced expiratory indices than the control groups. [7] [8] [9] However, a study on the Egyptian population and from the aspect of occupational affecting factors and comparing those with normal to abnormal PEFR is needed to enrich the research field. Moreover, occupationally exposed workers to flour dust were found to be more likely at risk of developing nasal cavity cancer. 10, 11 It was also reported that exposure to flour dust can cause pathological abrasions of hard teeth tissues. 12 A higher prevalence of occupational skin diseases has been reported among bakers than in the general population. 13, 14 In addition, bakeries have processes which produce high noise levels above the threshold limit values. 15 Workplace noise can lead to irreversible hearing loss. 16 Workers at bakeries can also be exposed to extreme heat which may result in heat stress. 17 Heat stress can lead to heat stroke, heat cramps, heat exhaustion and heat rash. Heat can also result in increased probability of work accidents. 18 Several risk factors among bakers predispose them to musculoskeletal disorders as repetitive movements, inappropriate posture and prolonged standing. 19 It is crucial that workers have good knowledge of occupational health and safety measures to ensure effective and successful practices of occupational health services in the work. 20 The current study aimed at determining the most common symptoms encountered by bakers and to compare the peak expiratory flow rates of bakers with a control group.
Methods
This is a cross sectional study to investigate the relationship between peak expiratory flow rate and some anthropometrical parameters (body weight and height). The study included 191 participants. A sample of 71 male bakers was taken from all traditional bakeries of regions of: Masr Gadida, Ard El Golf, Madinat Nasr, Abbassia, Nozha El Gadida, Wast El Balad, Shobra; a total of 37 bakeries, Cairo, Egypt. These bakeries served different social class areas and environmental working conditions were close in all bakeries. Other 120 control male participants were taken from neighborhood not exposed to flour dust and of the same age and socioeconomic group as the bakers. The bakers had at least 2 years of occupational exposure Exclusion criteria included workers for less than 2 years in this field, those suffering from chronic respiratory conditions or facial disorders. Anthropometric measurements in the form of weight and height were measured and body mass index calculated. Peak expiratory flow rates were measured using the mini-Wright peak flow meter (PFM 20, OMRON). Then, the measured values were compared with the expected for age using peak expiratory flow rate (PEFR) reference values based on graphs in which the PEF (L/min) is plotted on yaxis and age in years is plotted on x-axis. 
Ethical consideration
The objectives of the study were explained to participants, and they were assured that the data would be kept confidential. Verbal consent was obtained from all participants in the study.
Results
Table (1) shows that there was no significant difference between bakers and non-bakers as regards personal data and job characteristics except for occupational exposures of heat ( p value = 0.01) and lack of ergonomics (p value = 0.0001). The mean expiratory flow rate of bakers was significantly lower than that of the control group. None of the workers reported receiving training to raise their awareness on the types of occupational hazards and methods of prevention. Table ( 2) shows that a highly significant difference between groups was found as regard PEFR, with approximately 67% of bakers having low for age PEFR compared (40.8) to 22% only of non-bakers. As regards respiratory symptoms, a significant difference was detected between groups regarding chest tightness (P=0.009) and sweating (p=0.03), a near significant difference as regards sneezing (p=0.06) and cough (p=0.06), while non-significant difference regarding running nose. Table ( 3): When comparing bakers with normal PEFR to those with abnormal Peak expiratory flow rate as regards personal and occupational history, no significant difference was detected. 
Discussion
The present study included 71 bakers with mean age of 35 years and mean work duration of 5 years and mean working hours 8 hours/day. There were also 120 non bakers included with mean age of 36 years and mean job duration of 5 years and working hours of 7.8 hours/day. There was no significant difference between both groups as regards socio-demographic characteristics and body mass index. Regarding the mean expiratory flow rate of bakers, it was significantly lower than that of the control group. This finding is similar to that of another work. 21, 22 There was a significant difference between the 2 study groups in occupational exposures of heat and lack of ergonomics where the percentage of bakers reporting suffering from these two exposures was significantly higher than the non bakers. Bakery work is highly connected to work related musculoskeletal disorders because of long standing position, repetitive movements and also unsafe work conditions.
23,24
Moreover, approximately 70% of bakers in the current work reported exposure to heat, in another work 100% of bakers reported heat exposure and stated that workplace aeration was poor. 25 Heat exposure was found to be an independent factor affecting peak expiratory flow rate by logistic regression.
Hot health. 26 Noise is also an occupational hazard at bakeries due to different activities as flour storage, oven, mixer and dough molder. 27 Exposure to dust among bakers is an established occupational hazard such that bakers are exposed to flour dust at levels which put them at an excess risk of developing chronic respiratory diseases and has to be controlled. 28 However, it should be considered that the respiratory effects of flour dust exposure are affected by the dose and duration of exposure 29, 30 and thus can be different from one working environment to the other. Therefore, it is not correct to extrapolate or refer the findings of studies done in different environments to the bakeries of another study. 31, 32 So, this may explain why our results may differ from others, moreover, it is known that the relation between dust exposure levels and respiratory effects is dose dependent 33 and this was also revealed by other 34 who found that highly exposed workers had significantly decreased lung functions than lightly exposed group of workers. Moreover, some investigators have reported normal pulmonary functions in workers exposed to flour dust. Kakooeil and Marioryad, 2005 found that there were no significant differences in the pulmonary function test results of the flour exposed group and the control group participants. 35 The current study showed that bakers had significantly higher prevalence of respiratory symptoms than non bakers where a significant difference was detected between groups regarding chest tightness, sweating, while non-significant difference as regards running nose. This was similar to the findings of another study. 36 Also Urom et al., 2015 reported higher prevalence of respiratory and non respiratory symptoms in workers chronically exposed to wheat dust. 37 Only 40% of the current study participants considered their workplace aeration as good so this may reflect the unhygienic working environment they are encountering and hence exposure to dust concentrations which may affect their respiratory function. The current study also revealed that none of the workers received pre-employment training on the types of occupational exposures and how to protect themselves and first aid measures similar to another work. 38 When comparing bakers with normal PEFR to those with abnormal Peak expiratory flow rate as regards personal and occupational history of job duration (years) and working hours per day, no significant difference was detected. Heat exposure was the only factor among working characteristics which was of significant association such that the percentage of those with abnormal PEFR experiencing heat exposure at work was significantly higher than the percentage of bakers with normal PEFR reporting heat exposure. This was further confirmed by logistic regression analysis where exposure to heat was the only independent factor affecting PEFR among bakers (table 5) . CDC and NIOSH reported that workers who are encountering extreme heat at workplaces and are working in hot environments are at risk of heat stress resulting in skin disorders and allergies. Moreover, inadequate ventilation inside traditional bakeries can predispose to skin disorders and allergies. 39 Heat exposure is an established hazard in bakeries as was shown in a study among workers in bakeries of Assiut city where the average value of heat stress exceeded the recommended limit value. 40 The results of regression analysis in the current work are similar to those of another study where higher mean values of ambient temperature were associated with decreased lung function in cohort studies. This study also stated that the mechanism underlying this association between affected lung function and warmer ambient temperature is uncertain. 41 The relation between temperature and PEFR has been investigated in the study by Pedersen et al., 1993 where higher temperatures were found to be associated with reduced readings. 42 The current study showed that 12 bakers (17%) reported wearing personal protective devices namely masks, while another work showed that all bakery workers didn't use personal protective measures. 25 Another study found that 60% of bakers wore face masks. 43 Regarding the most commonly used type of personal protective used by bakers, this study found that it was masks while another study reported that aprons were the most commonly used personal protective equipment followed by gloves then ear plugs. 44 It can be concluded from these results that workers lacked awareness about safety measures to avoid possible resulting health problems and injury from workplace exposures. The finding that the mean expiratory flow rate of bakers was significantly lower than that of the non exposed group is similar to that of another work which also demonstrated the significantly lower respiratory functions and higher prevalence of respiratory symptoms among exposed workers than controls. 45 Similarly, in other studies, it was found that all respiratory and allergic symptoms had a higher prevalence among bakers in comparison to the control group. 46, 47 From the factors studied to find out whether it is an independent factor affecting peak expiratory flow rate was aeration of the workplace as it is known that the level of exposure affects the PEFR which in turn will be reflected on the lung function and affecting the degree of airflow obstruction and reduction in the peak expiratory flow rate. Good aeration of the workplace affects the level of exposure and consequently lung function (48) . In the current work, no statistically significant association was found between workplace aeration and PEFR. Body mass index and age were not factors significantly affecting peak expiratory flow rate by logistic regression, this is also similar to the study Atena et al., 2015 where age and body mass index were not significantly associated with an effect on respiratory function. 49 
Conclusion
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Bakery workers had various health problems related to the nature of their work and the work environment so application of safety standards is needed. Raising their awareness also by providing training programs may help. Occupational exposures of heat, noise, dust exposure and lack of ergonomics among bakers have to be targeted by occupational health and safety professionals through preventive strategies.
Study limitations: This work used a questionnaire which included some variables that depend on history which may lead to recall bias. Also, we used only PEFR.
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